invasive disease. Swabbing deeply the nasopharynx, which is currently 32 recommended by WHO, provides accurate pneumococcal detection but is 33 unpleasant. We showed that nasal lining fluid filter strips offer equal detection 34 sensitivity. Streptococcus pneumoniae (Spn, pneumococcus), which naturally inhabits the 56 nasopharynx of 40-95% of infants without causing disease [1] is one of the most 57 frequent causes of bacterial infection in children. This bacterium accounts for 58 about 38% of childhood deaths caused by pneumonia [2] , which is the leading 59 cause of death in children under 5 years worldwide [3] . Therefore, detection of 60 pneumococcal colonization is of a great importance, as it is the primary reservoir 61 for transmission and prerequisite of invasive disease. 62
63
There are a variety of sampling techniques for detecting nasopharyngeal 64 colonization with different detection sensitivities. In adults, nasopharyngeal swab 65 (NPS) and nasopharyngeal wash (NPW) cultures have been shown to detect 66 higher rates of S. pneumoniae colonization than oropharyngeal swabs (OPS) [4] . 67
However, sampling in children is challenging as swabs and aspirates can cause 68 significant discomfort. Saliva sampling, which is painless to collect, has been 69 successfully used to detect pneumococcus in children instead of NPS or OPS 70
[5], however due to its polymicrobial nature might give false-positive results when 71 using molecular methods [6] . 72
73
On the other hand, sampling of nasal lining fluid using synthetic absorptive 74 matrices (SAM) does not cause discomfort and has been used to detect 75 respiratory syncytial virus (RSV) infection in a paediatric intensive care unit 76 setting [7] . Whether such minimally-invasive samples could detect bacteria, 77 including pneumococcus, has not been assessed yet, and there is a lack of 78 evidence on whether nasal sampling is as sensitive as nasopharyngeal sampling 79 
Statistical Analysis
142 Statistical analysis was performed by GraphPad Prism version 5.0 (California, 143 USA). Data were log-transformed where appropriate. To distinguish between 144 parametric and non-parametric data a Kolmogorov-Smirnoff normality test was 145 performed. To quantify association between groups, the Pearson correlation test 146 was used for parametric groups. Differences were considered significant if P ≤ 147 0.05.
SAM sampling targeting the anterior nares is a less invasive technique than NPS 183
sampling, where a sample is collected from the nasopharynx. We have 184 previously demonstrated that SAM sampling has low levels of discomfort, pain 185 and lacrimation in adults [9] . 186
187
The number of volunteers that were identified as Spn colonized by lytA qPCR 188 (colonization rate) was higher than the number found by classical culture, as was 189 Possible explanations for this discrepancy are: differences in anatomy, 210 physiology and nasal/oral microbiome between both groups and the possible 211 change of colonization niche from the nasopharynx to oropharynx in adults [6] . 212
The increased presence of pneumococcus in the anterior parts of the nose in 213 children compared to adults could offer an explanation as to why children are 214 transmitting more than adults. 215
216
In conclusion, our findings support that SAM sampling is a robust method for 217 accurate detection of pneumococcus in children that could be employed during 218 clinical trials and large epidemiological studies. 
